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Introduction {#sec005}
============

Seasonal influenza is a common, contagious viral illness associated with elevated risks of morbidity and mortality in pregnant women \[[@pone.0236793.ref001]\]--even in women with no comorbidities \[[@pone.0236793.ref002]\]. Furthermore, a safe influenza vaccine is available; a review of 15 years of surveillance data in the United States (covering 750 million doses of influenza vaccine) did not highlight any safety problems for either the foetus or the mother \[[@pone.0236793.ref003]--[@pone.0236793.ref005]\]. Moreover, vaccination can reduce the incidence of influenza cases among vaccinated pregnant women by 70% \[[@pone.0236793.ref006]\] and among their infants by 63% \[[@pone.0236793.ref007]\]. The vaccine reduces the incidence of episodes of febrile respiratory illness by 29% \[[@pone.0236793.ref007]\], and maternal vaccination confers effective protection on the newborn \[[@pone.0236793.ref008]\]. This is why the seasonal influenza vaccination of pregnant women (regardless of gestational age) is recommended by World Health Organization \[[@pone.0236793.ref009]\], the American College of Obstetricians and Gynecologists, and the Centers for Disease Control and Prevention \[[@pone.0236793.ref010]\]. Despite these observations, influenza vaccination coverage among pregnant women remains very low: 7% in France (2015--2016) \[[@pone.0236793.ref011]\], 45% in England (2016--2017) \[[@pone.0236793.ref012]\], and 37% in the United States (2016--2017) \[[@pone.0236793.ref013]\].

Several studies have found that a good level of knowledge about influenza disease and the influenza vaccine is associated with higher rates of vaccine uptake during pregnancy \[[@pone.0236793.ref014]--[@pone.0236793.ref016]\]. However, few of these studies looked for determinants of high knowledge about these topics, and all had a small sample size \[[@pone.0236793.ref017], [@pone.0236793.ref018]\]. The objectives of the present study were to describe pregnant women's levels of knowledge about these topics and to identify any corresponding determinants.

Material and methods {#sec006}
====================

During the 2014--2015 influenza season, we conducted a prospective, observational, single-centre study in a university medical centre's level III maternity unit (Lille University Medical Centre, Lille, France). All women having received antenatal care during the 2014--2015 influenza vaccination campaign and having giving birth in our maternity unit between November 17^th^, 2014, and June 5^th^, 2015 were eligible for inclusion. All the included women gave their written, informed consent to participation. Each day, an investigator (OM or ED, both of whom are MDs in the unit) went to the unit to explain the study to the attending women and to collect their consent to participation in the study. We excluded women under the age of 18, those with a contraindication to influenza vaccination, and those who did not speak French. Some items of data were extracted from medical records. All the study participants were invited to fill out a self-questionnaire during their postpartum hospital stay ([S1](#pone.0236793.s001){ref-type="supplementary-material"} and [S2](#pone.0236793.s002){ref-type="supplementary-material"} Appendices).

The primary study outcome was a high level of knowledge about influenza and its vaccine, as assessed using a self-questionnaire based on that described by Yudin et al. \[[@pone.0236793.ref019]\]. We chose Yudin et al.'s questionnaire because it has been applied in several articles in this field \[[@pone.0236793.ref014], [@pone.0236793.ref015], [@pone.0236793.ref018]\]. To the best of our knowledge, none of the questionnaires used to probe levels of knowledge about vaccination has been psychometrically validated. Our questionnaire was drafted by a multidisciplinary expert group that included obstetricians, infectious disease specialists, general practitioners, and statisticians. We first tested the questionnaire on a randomly selected group of 10 pregnant women receiving antenatal care. Two questions were modified after this test. The questions covered the frequency of influenza infection, serious complications of influenza for mothers and infants, the frequency of complications of vaccination among mothers and their infants, and guidelines about vaccination during pregnancy. Before the study, we worked with the multidisciplinary expert group to create a \"knowledge score\" about influenza and its vaccine, based on the answers to 10 questions in the self-questionnaire. Each expert attributed a score of 0, 0.5 or 1 for each possible answer. The final scores for each answer were then decided on by consensus, and adopted as the scoring system. Depending on the type of question, the women were invited to answer "yes" or "no", to check an answer, or to circle a number (from 0 to 9) that corresponded to their opinion. For example, the answers to the question "In your opinion, the influenza vaccine causes complications for the baby...." ranged from very rarely (0) to very frequently (9). A point was awarded for an answer below 3; no points were awarded for an answer of 3 or above ([S3 Appendix](#pone.0236793.s003){ref-type="supplementary-material"}). The overall score ranged from 0 to 10 points, a woman was considered to have a high level of knowledge if she achieved a score in the fourth quartile of the distribution (more than 6.0 out of 10, in the present study).

The following variables were considered as possible determinants of a high level of knowledge: the mother's sociodemographic characteristics (age, educational level, and living with a partner or not); the mother's medical history before pregnancy (pre-existing comorbidities for which influenza vaccination is recommended by the French guidelines \[[@pone.0236793.ref020]\], having being vaccinated against influenza prior to the current pregnancy, the number of previous deliveries, and any history of preterm delivery (before 34 weeks of gestation)); the characteristics of the current pregnancy (smoking status, and obstetrical complications such as gestational diabetes, gestational hypertension, pre-eclampsia, HELLP syndrome, infections, and foetal growth restriction); prenatal care (the healthcare professional providing the prenatal care: a gynaecologist/obstetrician, a general practitioner, a hospital midwife, or a private midwife), and the profession of the healthcare professional who recommended vaccination (i.e. the source of information about the vaccine).

Data on prenatal care and on the mother's knowledge about influenza and its vaccine were extracted from the self-questionnaire. Data on the mother's sociodemographic characteristics, the mother's medical characteristics before pregnancy, and the current pregnancy's characteristics were extracted from medical records.

Statistical analyses {#sec007}
--------------------

Determinants associated with a high level of knowledge were identified in bivariate and multivariate analyses. Variables significantly associated with a high level of knowledge in the bivariate analysis (p\<0.20) were included in the multivariate model. Percentages were compared in a chi-squared test or (depending on the number of individuals) Fisher\'s exact test. We calculated adjusted odds ratios (aORs) with their 95% confidence interval (CI). The threshold for statistical significance was set to p\<0.05. All statistical analyses were performed with STATA software (version 13.0.0, StataCorp LP, College Station, TX, USA).

Ethical approval {#sec008}
----------------

The study's objectives and procedures were approved by the local independent ethics committee (CEROG, Lille, France; reference: OBS 2014-11-01).

Results {#sec009}
=======

Of the 2862 women having giving birth during the study period, 370 (12.9%) did not receive the study questionnaire because the investigator did not attend the maternity unit during the women's stay, and 138 (5.5%) were excluded ([Fig 1](#pone.0236793.g001){ref-type="fig"}). Next, 69 of the 2358 eligible women (2.9%) refused to participate, and 216 (9.2%) did not return the study questionnaire. Hence, 2069 women of the 2354 eligible women were included in the study (87.9%).

![Study flow chart.](pone.0236793.g001){#pone.0236793.g001}

Our data on the women's knowledge about influenza disease and the influenza vaccine are summarized in [Table 1](#pone.0236793.t001){ref-type="table"}. Firstly, 827 of the women (40.1%) did not know that influenza can lead to serious complications for the mother, and 960 (46.6%) did not know that influenza can lead to be serious complications for the baby. Secondly, 201 ‬women (9.8%) considered the vaccine to be "contraindicated" or "unnecessary" during pregnancy. Only 205 women (17.4%) had been vaccinated during a previous pregnancy. 1391 women (69.2%) listed a healthcare professional as their main source of information. 870 (45.7%) of the women estimated that the frequency of adverse reactions to the influenza vaccine was "common" or "very common" for mothers, and 906 (48.0%) estimated that the frequency of adverse reactions to the vaccine was "common" or "very common" for babies.‬‬‬‬‬‬ The distribution of the knowledge score data is shown in [Fig 2](#pone.0236793.g002){ref-type="fig"}. The median score \[interquartile range\] was 4.5 \[3.5--6.0\]). A total of 608 women (29.4%) had the highest level of knowledge‬‬‬‬‬‬‬‬‬ (i.e. a knowledge score in the fourth quartile, corresponding to 6 and over).‬‬‬‬‬‬‬

![Distribution of Knowledge scores.](pone.0236793.g002){#pone.0236793.g002}
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###### Women's level of knowledge about influenza and its vaccine during pregnancy.

![](pone.0236793.t001){#pone.0236793.t001g}

                                                                                                                                n                                                                                                         \%     
  ----------------------------------------------------------------------------------------------------------------------------- --------------------------------------------------------------------------------------------------------- ------ ------
  **Perceived frequency of influenza in the general population** (n = 2020)[^‡^](#t001fn002){ref-type="table-fn"}                                                                                                                                
                                                                                                                                Very rare (0--2) [\*](#t001fn001){ref-type="table-fn"}                                                    79     3.9
                                                                                                                                Rare (3--4) [\*](#t001fn001){ref-type="table-fn"}                                                         353    17.5
                                                                                                                                Common (5--6)                                                                                             1124   55.6
                                                                                                                                Very common (7--9)                                                                                        464    23.0
  **Influenza can induce serious complications for the mother** (n = 2060)                                                                                                                                                                       
                                                                                                                                Yes[\*](#t001fn001){ref-type="table-fn"}                                                                  1233   59.9
                                                                                                                                No.                                                                                                       147    7.1
                                                                                                                                I don't know                                                                                              680    33.0
  **Influenza can induce serious complications for the baby** (n = 2062)                                                                                                                                                                         
                                                                                                                                Yes[\*](#t001fn001){ref-type="table-fn"}                                                                  1102   53.4
                                                                                                                                No.                                                                                                       134    6.5
                                                                                                                                I don't know                                                                                              826    40.1
  **Utility of influenza vaccination during pregnancy** (n = 2055)                                                                                                                                                                               
                                                                                                                                Contraindicated                                                                                           107    5.2
                                                                                                                                Unnecessary                                                                                               94     4.6
                                                                                                                                Might be useful [\*](#t001fn001){ref-type="table-fn"}                                                     875    42.6
                                                                                                                                Definitely useful[\*](#t001fn001){ref-type="table-fn"}                                                    979    47.6
  **Recommendation of vaccination during pregnancy** (n = 2064)                                                                                                                                                                                  
                                                                                                                                Either not obligatory or not recommended                                                                  247    12.0
                                                                                                                                Obligatory [\*](#t001fn001){ref-type="table-fn"}                                                          60     2.9
                                                                                                                                Recommended [\*](#t001fn001){ref-type="table-fn"}                                                         1525   73.9
                                                                                                                                I don't know                                                                                              232    11.2
  **Previous influenza vaccination** (n = 2065)                                                                                                                                                                                                  
                                                                                                                                No                                                                                                        1245   60.3
                                                                                                                                Yes, outside pregnancy                                                                                    554    26.8
                                                                                                                                Yes, during a previous pregnancy (17.4% of the 1180 multiparous women)                                    205    9.9
                                                                                                                                I don't know                                                                                              61     3.0
  **Sources of information about influenza vaccination** (each source could be named on the questionnaire) (n = 2010)                                                                                                                            
                                                                                                                                Healthcare professionals (as well as other sources, potentially) [^a^](#t001fn003){ref-type="table-fn"}   1391   69.2
                                                                                                                                Other sources only (i.e. not healthcare professionals)[^b^](#t001fn004){ref-type="table-fn"}              619    30.8
  **Perceived frequency of adverse reactions to the vaccine among mothers** (n = 1902) [^‡^](#t001fn002){ref-type="table-fn"}                                                                                                                    
                                                                                                                                Very rare (0--2)[\*](#t001fn001){ref-type="table-fn"}                                                     525    27.6
                                                                                                                                Rare (3--4)                                                                                               507    26.7
                                                                                                                                Common (5--6)                                                                                             706    37.1
                                                                                                                                Very common (7--9)                                                                                        164    8.6
  **Perceived frequency of adverse reactions to the vaccine among babies** (n = 1887) [^‡^](#t001fn002){ref-type="table-fn"}                                                                                                                     
                                                                                                                                Very rare (0--2)[\*](#t001fn001){ref-type="table-fn"}                                                     531    28.1
                                                                                                                                Rare (3--4)                                                                                               420    22.3
                                                                                                                                Common (5--6)                                                                                             664    35.2
                                                                                                                                Very common (7--9)                                                                                        242    12.8

\* considered to be a correct answer by the expert group

‡ the responses are adapted from a number scale from 0 to 9.

^a^ Either healthcare professionals only, or healthcare professionals and other sources, such as the media, discussion groups, family & friends, health authorities, etc.

^b^ All possible sources (the media, discussion groups, family & friends, health authorities, etc.) other than healthcare professionals.

In the bivariate analysis, the factors associated with the highest level of knowledge were older maternal age, non-smoking status, previous influenza vaccination, a low number of children, prenatal care provided by an obstetrician in hospital, a recommendation of vaccination by a healthcare professional, and having received information from one or more healthcare professionals ([Table 2](#pone.0236793.t002){ref-type="table"}).

10.1371/journal.pone.0236793.t002

###### Factors associated with the highest level of knowledge among women about influenza and its vaccine during pregnancy: A bivariate analysis.
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  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                  n/N[\*](#t002fn001){ref-type="table-fn"}                                                                 \%         p         
  ------------------------------------------------------------------------------- -------------------------------------------------------------------------------------------------------- ---------- --------- --
  **Total**                                                                       608/2069                                                                                                 29.4                 

  **Age (years)**                                                                                                                                                                                     \<0.001   

                                                                                  ≤ 24                                                                                                     62/314     19.7      

                                                                                  25--29                                                                                                   195/653    29.9      

                                                                                  30--35                                                                                                   220/689    31.9      

                                                                                  ≥35                                                                                                      131/412    31.8      

  **Educational level**                                                                                                                                                                               \<0.001   

                                                                                  Primary education                                                                                        11/73      15.1      

                                                                                  Secondary or technical education                                                                         71/394     18.0      

                                                                                  Higher education                                                                                         525/1600   32.8      

  **Living with a partner**                                                                                                                                                                           0.006     

                                                                                  Yes                                                                                                      554/1820   30.4      

                                                                                  No                                                                                                       54/247     21.9      

  **Smoked during pregnancy**                                                                                                                                                                         0.007     

                                                                                  Yes                                                                                                      108/444    24.3      

                                                                                  No                                                                                                       500/1619   30.9      

  **Number of previous deliveries**                                                                                                                                                                   0.002     

                                                                                  0                                                                                                        283/887    31.9      

                                                                                  1                                                                                                        217/711    30.5      

                                                                                  ≥ 2                                                                                                      108/469    23.0      

  **History of preterm delivery (\<34 weeks)**                                                                                                                                                        0.35      

                                                                                  Yes                                                                                                      19/77      24.7      

                                                                                  No                                                                                                       589/1990   29.6      

  **Pre-existing comorbidities for which influenza vaccination is recommended**                                                                                                                       \         
                                                                                                                                                                                                      0.60      

                                                                                  Yes                                                                                                      147/485    30.3      

                                                                                  No                                                                                                       457/1573   29.1      

  **Previous influenza vaccination**                                                                                                                                                                  \<0.001   

                                                                                  Yes, outside pregnancy                                                                                   231/554    41.7      

                                                                                  Yes, during a previous pregnancy                                                                         92/205     44.9      

                                                                                  No                                                                                                       271/1245   21.8      

  **Obstetric complications**[^**a**^](#t002fn002){ref-type="table-fn"}                                                                                                                               0.13      

                                                                                  Yes                                                                                                      227/822    27.6      

                                                                                  No                                                                                                       381/1242   30.7      

  **Healthcare professional providing prenatal care**                                                                                                                                                 0.26      

                                                                                  Hospital staff midwife                                                                                   257/904    28.4      

                                                                                  Hospital staff physician                                                                                 243/741    32.8      

                                                                                  Assistant chief resident                                                                                 37/130     28.5      

                                                                                  Intern                                                                                                   54/187     28.9      

  **Vaccination recommended by a healthcare professional**                                                                                                                                            \<0.001   

                                                                                  Yes                                                                                                      522/1522   34.3      

                                                                                  No                                                                                                       86/531     16.2      

  **Healthcare professional recommending vaccination**                                                                                                                                                0.002     

                                                                                  Hospital staff midwife                                                                                   165/584    28.2      

                                                                                  Private midwife                                                                                          26/66      39.4      

                                                                                  General practitioner                                                                                     80/202     39.6      

                                                                                  Gynaecologist/obstetrician                                                                               214/576    37.2      

  **Sources of information** (each source could be named on the questionnaire)                                                                                                                        \<0.001   

                                                                                  Healthcare professionals (as well as other sources, potentially)[^b^](#t002fn003){ref-type="table-fn"}   450/1391   32.4      

                                                                                  Other sources only (not healthcare professionals)[^c^](#t002fn004){ref-type="table-fn"}                  151/619    24.4      
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

\* The proportion of women with the highest level of knowledge in each subgroup; n: the number of women with the highest level of knowledge in the subgroup; N: the total number of women in the subgroup.

^a^ Gestational diabetes, gestational hypertension, pre-eclampsia, HELLP syndrome, infections, or another reason.

^b^ Either healthcare professionals only, or healthcare professionals and other sources, such as the media, discussion groups, family & friends, health authorities, etc.

^c^ All possible sources (the media, discussion groups, family & friends, health authorities, etc.) other than healthcare professionals.

In the multivariate logistic regression analysis ([Table 3](#pone.0236793.t003){ref-type="table"}), the variables significantly associated with the highest level of knowledge about influenza and its vaccine were age over 24, a high educational level, previous influenza vaccination, nulliparity, and a recommendation of vaccination by a healthcare professional.

10.1371/journal.pone.0236793.t003

###### Factors associated with women's knowledge about influenza and its vaccine during pregnancy: A multivariate analysis (N = 1983).
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                                                             aOR[^a^](#t003fn001){ref-type="table-fn"}   95%CI[^b^](#t003fn002){ref-type="table-fn"}   p          
  ---------------------------------------------------------- ------------------------------------------- --------------------------------------------- ---------- --
  **Age (years)**                                                                                                                                      0.02       
                                                             ≤ 24                                        1                                                        
                                                             25--29                                      1.52                                          1.1--2.2   
                                                             30--35                                      1.80                                          1.2--2.6   
                                                             ≥35                                         1.76                                          1.2--2.7   
  **Educational level**                                                                                                                                \<0.001    
                                                             Primary education                           1                                                        
                                                             Secondary or technical education            1.3                                           0.6--2.7   
                                                             Higher education                            2.3                                           1.1--4.7   
  **Number of previous deliveries**                                                                                                                    0.006      
                                                             ≥2                                          1                                                        
                                                             1                                           1.5                                           1.1--2.0   
                                                             0                                           1.6                                           1.2--2.2   
  **Previous influenza vaccination**                                                                                                                   \<0.001    
                                                             No                                          1                                                        
                                                             Yes, outside pregnancy                      2.5                                           2.0--3.1   
                                                             Yes, during a previous pregnancy            2.9                                           2.1--4.0   
  **Vaccination recommended by a healthcare professional**                                                                                             \<0.001    
                                                             No                                          1                                                        
                                                             Yes                                         2.4                                           1.8--3.1   

^a^ The adjusted odds ratio for a high level of knowledge about influenza and its vaccine, determined in a multivariate logistic regression analysis. Variables not significantly associated (p\>0.05) with knowledge about influenza and its vaccine (living with a partner, smoking during pregnancy, obstetric complications, and sources of information) are not presented.

^b^ CI: confidence interval.

Discussion {#sec010}
==========

Our results show that a large proportion of pregnant women having given birth in a university medical centre in France were not sufficiently knowledgeable about influenza and its vaccine. Indeed, about half of the pregnant women did not know that influenza can lead to serious complications for them and/or for their babies. With a view to improving vaccine coverage in this population, the only easily actionable factor associated with a higher level of knowledge about influenza and its vaccine was the recommendation of vaccination during pregnancy by a healthcare professional.

Our research was observational and so was affected by the inherent limitations of this type of study. Furthermore, the study was carried out during the 2014--2015 influenza season; in the middle of the vaccination campaign, the vaccine's efficacy was challenged in the French media. This may have influenced the vaccination rate and/or the women's answers in the questionnaire.

Although the women's level of knowledge was far from optimal, we found that the vaccination rate among the study participants was 35%; this value is higher than the national average for France (7%, currently) \[[@pone.0236793.ref011]\] but is similar to the rates observed in other countries: 45% in England in 2017 \[[@pone.0236793.ref012]\] and 37% in the United States in 2017, for example \[[@pone.0236793.ref013]\]. However, we did our best to reduce the risk of bias: our prospective study included a high proportion (87.1%) of the women who gave birth in our hospital during the study period, and the questionnaire response rate was high (87.9%). Moreover, we chose to administer a self-questionnaire so that the participants' answers were not influenced by the medical staff.

In the present study, a high level of knowledge about influenza and its vaccine was defined as knowing that influenza infection (i) is frequent and contagious, (ii) can lead to rare but serious complications for pregnant women and babies, and (iii) can be mitigated by a readily available, effective, guideline-recommended vaccine. We found that 40.1% of the pregnant women did not know that influenza could cause serious complications for the mother, and 46.6% did not know that influenza could cause serious complications for the baby. These values of over 40% were higher than those reported in the United States \[[@pone.0236793.ref021]\], Switzerland \[[@pone.0236793.ref014]\] and Korea \[[@pone.0236793.ref015]\], where prospective studies found that only 20% of women did not know that influenza could have serious complications during pregnancy for the mother and her baby.

In the present study, the majority of the participants (90.2%) believed that the vaccine "might be useful" or "definitely useful". Our results differed from those observed in an Italian study, in which only 41% of pregnant women thought that a vaccine could protect pregnant women against influenza \[[@pone.0236793.ref017]\]. The same result was found in the French Vaccinoscopie® study in 2014; only a third of the 300 surveyed women with a child aged 12 months or younger thought that it was "rather important" or "very important" to be protected against influenza during pregnancy \[[@pone.0236793.ref022]\]. The vaccine's perceived utility might be counterbalanced by a fear of adverse reactions \[[@pone.0236793.ref023]\]. In the literature, 30% to 50% of pregnant women thought that the vaccine might induce influenza or influenza-like symptoms \[[@pone.0236793.ref024]\], and 15% feared that the vaccine could cause foetal defects \[[@pone.0236793.ref025]\] or premature birth \[[@pone.0236793.ref015]\]. More generally, 46% of the women in the US study considered that vaccination during pregnancy was not safe \[[@pone.0236793.ref021]\].

Although higher vaccination rates are generally found among women with a better level knowledge about influenza and its vaccine \[[@pone.0236793.ref014]--[@pone.0236793.ref016], [@pone.0236793.ref018], [@pone.0236793.ref024]\], the present study is one of the few to have looked for factors associated with a high level of knowledge \[[@pone.0236793.ref017], [@pone.0236793.ref018], [@pone.0236793.ref021]\]. In a study in Saudi Arabia, Mayet et al. interviewed 998 women about the influenza vaccine; working women and those with at least one child had a higher level of knowledge. Napolitano et al.'s study of 372 pregnant women in Italy found that a better level of knowledge was associated with older age, a higher educational level, and a high-risk pregnancy \[[@pone.0236793.ref017]\]. In the present study, we found that age over 24, a high educational level, previous influenza vaccination, nulliparity, and having been recommended influenza vaccination during pregnancy were significantly associated with greater knowledge about influenza and its vaccine \[[@pone.0236793.ref017]\]. Unsurprisingly, Mayet et al. and Napolitano et al. also found that a higher educational level was associated with a higher level of knowledge about influenza \[[@pone.0236793.ref017]\]. Furthermore, women having been previously vaccinated against influenza have the highest level of knowledge about influenza and its vaccine. This is also true outside pregnancy \[[@pone.0236793.ref014], [@pone.0236793.ref024], [@pone.0236793.ref026]\].

Among the factors found here to be associated with the highest level of knowledge about influenza and its vaccine among pregnant women, the recommendation of vaccination during pregnancy is the only one that could be promoted by a public health initiative. We are not aware of a study that has evaluated the specific impact of recommending vaccination on a woman's level of knowledge during pregnancy. However, several studies have evidenced a direct, statistically significant association between a recommendation of vaccination and subsequent vaccination \[[@pone.0236793.ref014], [@pone.0236793.ref024]\]. In the present study, influenza vaccination had been recommended to 73.6% of the participants. Only a third of these women had a high level of knowledge, even though 67.2% of the study population reported that healthcare professionals constituted their main source of information about influenza and its vaccine. Similarly, 65% of American women considered healthcare professionals to be the most important, trusted source of information during their pregnancy \[[@pone.0236793.ref027]\]. Hence, it seems possible that the suboptimal level of knowledge in our study population might be due to a lack of knowledge among healthcare professionals--some of whom may not be convinced of the value of vaccination against influenza. Indeed, awareness of an elevated risk of influenza-induced deaths among pregnant women was heightened by the H1N1 influenza pandemic in 2009 \[[@pone.0236793.ref028]\]. Moreover, scepticism about vaccination among healthcare professionals in France has notably increased since the 1990s \[[@pone.0236793.ref029]\].

On the basis of our present results, recommending vaccination during pregnancy appears to increase knowledge about influenza and its vaccine among pregnant women. An evaluation of healthcare providers' knowledge and attitudes regarding influenza vaccination is warranted.
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